Enzymatic digestion of adult human articular cartilage yields a small fraction of the total available cells.
We investigated whether different protocols for the digestion of adult human articular cartilage influence the cell yield and capacity to attach and proliferate in culture dishes. Chondrocyte yields were expressed as a percentage of the total number of cells in the tissue, determined both histologically (using the dissector method) and biochemically (measuring the DNA content of tissue digests). Human cartilage specimens (n = 79) were digested using different protocols based on combinations of collagenase II (CGN), trypsin/EDTA, hyaluronidase, and tosyllysylchloromethane (TLCM). Yields of viable chondrocytes were the highest within a specific range of CGN concentrations and digestion times, but always < 22% of the total available cells. The combination of CGN with trypsin/EDTA or TLCM accelerated the digestion process but did not significantly increase cell yields. The percentage of viable cells that attached to culture dishes ranged 75-85% (< 19% of the total) and was reduced by TLCM. Doubling times of attached cells were comparable in all experimental groups. Our results indicate that chondrocyte yields and capacity to attach and proliferate are not highly sensitive to the specific isolation protocol used. However, typically used cartilage digestion protocols yield only a small fraction of the total available cells, possibly introducing an uncontrolled selection of certain chondrocyte subpopulations.